Psychological, physiological, and biochemical studies were conducted on 4 healthy young-adult males while they underwent 120 hr. of sleep deprivation. The subjects quickly Formed a group and dealt with this contrived stress in much the same way that groups cope with stressful environments. Although it is concluded that sleep deprivation is stressful, our measurements did not show an adrenocortical activation. The question of the psychotogenic potency of sleep deprivation is reviewed and it is concluded that sleep deprivation per se is not an adequate stimulus for the production of psychosis. Received for publication Oct. 18, 1965. healthy young adult males during 120 hr. of sleep deprivation.
1 HIS REPOBT is of a study of psychological, physiological and biochemical variables associated with prolonged sleep deprivation. Previous studies 16 ' 19> 25 are in agreement that sleep deprivation is ego-disruptive and if sufficiently prolonged can result in fleeting psychoticlike symptoms such as illusions, hallucinations, and marked mood alterations limited to the period of sleep deprivation. Some of the more recent studies 0 ' 8 -itB imply that sleep deprivation is a most potent psychological stressor capable of triggering psychopathological reactions extending well beyond the period of prolonged wakefulness. This report attempts to evaluate the psychological and physiological coping mechanisms of four
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Methods General
Four paid volunteers were studied under constant observation for 1 week on the research ward of the UCLA Neuropsychiatric Institute. The first 2 days the subjects became acquainted with the ward and the daily routine, and baseline measurements were taken. The night before sleep deprivation was started continuous sleep EEG's were recorded on all subjects. Repeated continuous EEG's were recorded during the first 8 hr. of sleep following 120 hr. of sleep deprivation.
The research ward, a spacious, welllighted, air-conditioned area with comfortable furniture, was equipped with television, radio, record player, ping-pong table, and a small snack kitchen. Nursing personnel were in attendance at all times. Subjects were alone only when using the lavatory and when showering. The ward was brightly lighted at night.
Subject Selection
Our previous experience in seeking subjects for a food deprivation study iu was that volunteers for stress studies are apt to be a skewed sample of personalities, requiring careful selection. Other investigators 8 ' 81 warn that the use of volunteers may impair the validity of experiments, especially if such conditions as authority, stress, introspection, or self-evaluation are involved. Thus, if volunteers are used, it is incumbent upon the investigator to report on the motivation and other pertinent attitudes of his subjects. We assumed that the primary motivation of our subjects would be the $200 stipend. We stipulated that they be unmarried graduate students over age 21, presuming an intellectual interest in scientific experimentation. Of the dozen men who applied (through the student employment bureau) none showed indications of gross psychopathology. Four were eliminated because the initial psychiatric screening (including an MMPI and Rorschach) suggested "neurotic trends"; 4 more had a change of heart about volunteering when they clearly heard the nature of the experiment. Thus we were left with 4 men who, though in sound mental and physical health, were scarcely a layman's sample of normality. Three of the 4 had full beards-and the fourth grew a beard a month later. Moreover, after the study began, 3 of the 4 had no compunctions about letting us know that they did not meet all of our criteria for selection. The beardless one, S 1, age 23, revealed that he was really an undergraduate and that he had no permanent residence but had been sleeping in his car for several weeks, using University facilities for study and for his toilet. S 2, age 23, a thin, serious student of nuclear physics, with an avocation of mountain climbing, stated that he was more interested in the personal challenge than the money. S 3, age 26, a political science major, revealed that he was married but temporarily separated. S 4, age 30, a self-styled poet, was also married and had not been enrolled as a student for several semesters. He was unemployed and had a "pad" in a "beatnik" section of Los Angeles. His MMPI suggested a tendency to "somatize anxiety." All four were of superior intelligence and showed considerable interest in the nature and progress of the experiment. The eflccts of these "four characters in search of an experiment" on our procedures and results will be discussed further.
Typical Daily Schedule
The first blood sample of each day was taken at 6 A.M., and successive samples were taken at 6-hr, intervals. Breakfast was served between 7 and 8 A.M. Showers were usually taken just before or after breakfast and then interspersed at intervals to stimulate arousal. At 9 A.M. the first resting autonomic measures were taken in rotation (at 45-min. intervals) in a laboratory adjacent to the ward. Meanwhile, the other subjects entertained themselves by playing cards and other games, and by conversing with the volunteer workers who assisted in keeping the subjects awake. Although reading was a popular diversion initially, it was replaced by group activities after the first 24 hr. of sleeplessness. Lunch was served at noon. At 1:30 P.M. the first reaction-time measures were taken in rotation at 45-min. intervals. A considerable amount of time was devoted to preparing and eating food; the ingredients for snacks, a refrigerator for ice cream and soft drinks, and a hot plate for making noncaffeine coffee were freely available. The evening meal was brought to the research ward at 5:30 P.M. After dinner, one of the staff members accompanied the subjects for a walk outside. During the evening the projective psychological tests and mood ratings were administered. The subjects found the hours between about 2 and 6 A.M. to be especially difficult, and attempted to cope with them by undertaking special activities such as working huge jig-saw puzzles, taking long walks, and playing frenetic games of ping-pong and tag.
Psychological Procedures
Although no definite hypotheses were advanced regarding relationships between sleep deprivation and any specific psychological functions, the following general areas of psychological functioning were explored:
(1) alterations in perceptual acuity, (2) disruption of thought processes, (3) alteration in emotional set (intratension-extratension), (4) shifts in affect and mood, and (5) shifts in ego defenses.
It was decided to use a limited number of tests which might give the best leads, and to examine the subjects frequently during the course of the sleep deprivation. Since the primary interest of the psychologist was in possible alterations of emotional set or "experience-balance," 30 the Rorschach and Holtzman Inkblot tests were chosen; this technique also allowed study of areas (1) and (2) specifically, and added to exploration of (4) and'(5). The Clyde Mood Scale was chosen to evaluate (4) and the MMPI for (5) . The scheduling of testing was as follows:
Rorschach Five days before deprivation, Holtzman inkblots (15 cards at each administration, beginning with card A-l); 24 hr. before deprivation, and successively after 5, 33, 61, 80, and 110 hr. of sleeplessness.
Clyde Mood Scale Daily during the 2 days of baseline measurements and the 5 days of deprivation.
MMPI Five days prior to deprivation and again near the end of the deprivation (115 hr.).
Psychophysiological Procedures
Subjects were taken individually into an experimental room separated from the recording apparatus by a one-way window. Since the primary concern was with resting data, measurements were made while the subject reclined on a bed with head and shoulders slightly elevated. During the 10-15 min. required for attaching electrodes, the experimenter engaged in quiet conversation with the subject in order to be assured of wakefulness. The subject then rested with eyes open for 15 min.; the resting data reported were taken from the final 5 min. of this period.
Heart-rate data, acquired as conventional EKGs in which leads were taped to the chest, represent average heart rate in beats per minute for the 5-min. data sample.
Finger pulse volume was detected with the use of a closed air svstem in which changes in diameter of the finger tip forced a column of air against a Statham strain gauge.* The volume of the finger tip sealed in the air system was held constant at 2 cc. The data were quantified by taking the maximum and minimum values for each minute of the 5-min. data sample, and then calculating a mean value.
Skin resistance was measured by means of a Wheatstone bridge circuit with a 40-amp. constant current supplied to the subject. The methodological details for this technique are given elsewhere.
:i3 Maximum and minimum values were calculated for each of the 5 min. of the data sample, and an over-all mean determined.
In addition to the measurements described above, oral temperature and resting pulse, respiration, and blood pressure rates were recorded at 6-hr, intervals.
Reaction Time Procedure Subjects were seated 30 in. from a semicircular panel with a center light and three white lights spaced at 4° intervals at each side of the center. An amber fore-period light was located directly above the center light. Subjects were instructed that following the amber fore-period light the center light would appear and that they were to respond as quickly as possible by pressing a telegraph key. However, if one of the six peripheral lights appeared instead of the center light they were not to press the key because such would be counted as an error. Subjects were told when an error had been committed. The peripheral lights appeared 4 times each in a random sequence, and were interspersed among 116 presentations of the center light. The center light appeared 3-7 times between presentations of peripheral lights. This task required sustained attention for 35 min. The data reported below as choice reaction time latencies represent mean response times for responses to the center light. The occasional reaction times in excess of 1 sec. were excluded; these occurred when a subject fell asleep momentarily. The total number of responses to the peripheral lights were added for each day and are reported as response errors.
Blood Biochemical Determinations Every 6 hr. (6 and 12 o'clock), 10 ml. of blood was drawn into a syringe containing 0.1 ml. sodium heparin (1:10,000). As soon as the blood was transferred to the laboratory (5-10 min.) two microhematocrit readings were obtained. Blood glucose levels in milligrams per cent were determined on 0.5 ml. of whole blood using the method of Kingsley and Getchell. 12 Plasma corticoid levels were measured using the method of Silber et al. 3i with correction for residual fluorescence as suggested by Moncloa et al. 2 " on 0.4-and 0.8-ml. samples. Corticosteroid values were charted in micrograms per cent, referred to a hydrocortisone standard. Plasma cholesterol levels, in milligrams per cent, were determined on 1 ml. of plasma by a modified SperrySchonheimer method. 20 
Urinary Biochemical Determinations
The urine was collected in 6-hr, fractions, frozen, and stored at -20° C until analyzed. Creatinine (measured in milligrams per 6 hr.) was quantitated on 1 ml. of urine by the procedure of Clark and Thompson. 10 a-Ketol steroids were determined on 7 ml. of urine, with the use of tetrazolium blue. 13 The urinary glucuronide derivations of hydrocortisone were determined on 8 ml. of urine washed to remove the free corticoids. The residue was hydrolyzed with /?-glucuronidase and the hydrocortisone derivations were determined by the phenylhydrazine-sulfuric acid-alcohol reagent of Silber. 33 17-Ketosteroids were estimated from a 7-ml. sample with the use of the Kingsley and Getchell modification 14 of the Zimmerman dinitrobenzene reaction. Paper chromatography studies of indoles in urinary extracts were performed by the method of Armstrong and Shaw. 1 Mandell et al. 20 have reported on a new (as yet unidentified) indole which is present in the urine of subjects at the height of the corticoid response following corticotropin injection and in patients with functioning adrenal tumors. Subjects received 2 gin. of neomycin sulfate per day to eliminate alteration in indole excretory products by intestinal organisms. Urine extract equivalent to 2 mg. of creatine (Jafle method) was applied to the paper. The chroinatograms were sprayed with pdirnethyl-aminobenzaldehyde solution. The chromatograms were analyzed semiquantitatively by planimetry.-
Results

General
The diaries kept by the subjects indicate that these strangers evaluated each other quickly, critically, and accurately. They then proceeded to make a group identification emphasizing the strengths noted in the others while seemingly ignoring negative traits. The rapidity with which the group formed is illustrated by the following excerpt: "Bill and I went for a walk. I saw a couple of my professors. It seemed strange to see other people because we have already become used to our room and it is our world. This after only one day!"
Three of the subjects seemed to be relaxed and confident at the start but S 4 seemed preoccupied and tense. He began to complain of excruciating left arm pain for which there seemed to be no adequate physical explanation. The pain subsided after he was confronted with the possibility that he might be using the pain as an excuse to withdraw. Thereafter, the others made special efforts to be supportive of S 4.
After 24 hr. of sleep deprivation all subjects showed evidence of fatigue and irritability, manifested as complaints about food and the ward setting. As time went on this irritability became focused and intensified on a psychology technician who became the scapegoat for the group.
A group humor also developed. Observers were in agreement that the subjects were entertaining and witty but many things which were hilarious for the subjects seemed meaningless to outsiders. The group resented any attempt by the staff to understand or to participate in the group jokes.
This rapid and intense identification with the group, the use of a scapegoat, and group humor are coping mechanisms which have been described in military personnel in remote and stressful assignments. 18 Recurrent waves of sleepiness, fatigue, and boredom, more pronounced in the early morning hours, became an increasing problem. At the beginning of these waves the group interaction increased and at times the subjects became euphorically and frenetically involved. "It seemed that our moods would all go at once-like we were trying for the attainment of the most good for the most. Several mornings in the critical four-to-nine period we became hysterical and inane and did very childish things. It became a frantic effort to exhaust the time and to escape from depression and boredom. The elation came in the first part of the low ebb. Then there was a tremendous letdown and tremendous depression seemed to set in." The intensity of their activity during these early morning periods of elation is illustrated by the following excerpt: "I stiff-leg danced the 76 Trombones for about 10 minutes, twisted, even did the Kajatska . . . we generally ran wild, racing around the tables and upsetting things . . . the place was in shambles."
Although they all relied on intense group physical activity to cope with the low periods, there were individual differences. S 2, the mountain climber, was the most competitive and the most determined to master the experience. Both S 1 and S 2 seemed able to mobilize greater energy and had the higher overall levels of activity. S 3 and particularly S 4 were "tag-alongs," relying on the stimuli of the other two. Their over-all levels of activity seemed to slacken off earlier and to a greater degree than those of the other 2. The staff felt that S 4 might not be able to complete the last 2 days of the experiment. Some concern was expressed about S 3 but there was never any doubt about S 1 and S 2.
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After 72 hr. all subjects showed evidence of difficulties with concentration, memory lapses, and temporary lapses oi consciousness which interrupted ongoing activities. They also reported transient changes in bodily sensations, illusions, and visual hallucinations. Two walked into a wall because they had hallucinated an open door. All reported smoke and haze arising from objects. Two reported transient double vision.
At the one hundred and fourth hour one of the investigators recorded a 2-hr, open-ended group discussion of their experiences. Their participation in this discussion was most intense, making it the climax rather than the termination of the experience. The effect of this session is described by one of the subjects as follows: "This session kind of emotionally ended the experience for us and we started to pull out of our world. When we went back into the ward the effect was striking. I thought to myself 'Gad, it's completely changed-much smaller and different.' I turned and said so to J. and he was just about to say the same thing to me. The others felt it also. This complements the strangeness I felt last Sunday on entering the outside world after only one day in isolation. Our reaction to the experiment is evident in this reaction. We set up a completely new, sealed universe for ourselves; we were cared for, we had only one task, and we functioned well as a group." Each subject quickly went to sleep after EEG electrodes were attached at the end of 120 hr. of sleep deprivation. They awoke after 8 hr. of sleep when the last blood samples were taken, and all decided to leave. Later they all reported that they had gone back to bed after 3-4 hr. for another 8-10 hr. of sleep. Intermittent contacts with the subjects over the next 6 months revealed no psychological or physiological sequelae to the sleep loss.
Psychological Results
esses, and general intellectual efficiency _, . did not falter on the measures used, deSleep deprivation produced shifts in s p i t e i n c r e a s i n g f a ti g u e . The "clear thinktwo of the five areas of psychological i n g » s c a l e o f t h e c l y d e M o o d S c a l e w a s functioning explored: emotional set and one of the two unaffected sets of scores affect. Perceptual acuity, thought proc-( Table 1) . The "form level" or accuracy , after the open-ended interview sind at <i time when subjects were curium that Ihi'.v could complete the experiment.
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ol percepts on the inkblot test remained superior even after 110 hr. of sleeplessness. As sleep deprivation increased, the subjects, in waves of sleepiness, sometimes interjected dreams in the middle of their inkblot responses. However, they pulled themselves together and without prompting distinguished the mumbled dreams from their test responses. The number of human-movement inkblot responses, which is associated with intellectual efficiency, 28 increased, suggesting a mobilization of perceptual acuity and analytic efficiency under stress.
With the use of the method of Palmer, 2S this shift on the inkblots toward the use of human-movement responses when contrasted with a decrease in color responses indicates that the subjects' emotional set had become increasingly "introtensive." The implication is that the subjects experienced sleep deprivation as an internal pressure rather than an external stress.
Changes in affect, to a statistically significant degree, were indicated in the responses to the Clyde Mood Scales, as shown in Table 1 . T-scores on the "Friendly" Scale dropped 14-20 points and on the "Energetic" Scale, 5-20 points (F = 3.78; p < .05). At the same time, the "Depression" scores increased 7-21 points. The "Jittery" and the "Aggressive" Scales did not change significantly. Thus it may be concluded that these subjects experienced a drop-off in desire for social contact, a trend toward lassitude and depression. However, nearly all scores were in the normal range (with 50 as the mean and SD = ±10). Of particular interest to the investigators was the return to predeprivation level scores in the last run done after the open-ended group interview and at a time when the subjects were certain of successfully completing the study.
The pretest and completion MM PI profiles were essentially the same for all subjects. Similarly, at no point did any
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of these subjects show signs of dysphorie responses on the inkblot tests. Thus it may be concluded that although these subjects suffered fatigue and a depressive mood swing-within the normal range-their capacity for ego functioning remained quite intact.
Reaction Time
For three of the 4 subjects, there was little variation in the choice reaction time measure during sleep deprivation. The fourth subject, S 1, had increasing response latencies for the final 3 days of the sleep deprivation. However, he made progressively fewer response errors during the same trials, and was the only one to achieve increasing accuracy. It seems that his ability to increase his accuracy was at the expense of increasing reaction times. Both the choice reaction time and error measurements provide additional evidence that subjects were able to mobilize themselves for short periods to maintain a consistent level of performance during prolonged sleep deprivation.
Biochemical Measures
Blood Glucose, Hematocrit, and Creatinine Levels of both plasma glucose and the hematocrit remained normal for all subjects. There were no changes from the first 2 sleep days and no intrasubject or intragroup trends were noted. Urinary creatinine excretion varied between 0.2 and 0.9 gm./6 hr. with no discernible trends except that S 2 had an increased output of 1.00 and 1.75 gm. in the 78-and 84-hr, samples. S 3 and S 4 also had peak outputs in the 84-hr, sample, which correlates with peaks in physical activity.
Plasma Corticoids
The plasma corticoid levels are shown in Fig. 1 in milligrams percent the hydrocortisone value may be somewhat elevated. There was no discernible trend either up or down for the sleep deprivation period as compared with the 2 sleep days. Corticotropin (80 U.) was given to S 1 at the seventy-eighth hour of sleeplessness. The response indicates that sleep-deprived subjects were reactive to exogenous corticotropin and presumably to any endogenous corticotropin which might be released. Note also that the plasma corticoids dropped back to the previous level within 12 hr.
a-Ketosteioicls
Urinary a-ketol output plotted at 6-and 24-hr, intervals is shown in Fig. 2 . S 3 and S 4 showed definite drops during sleep deprivation. S 2 had a marked rise and the highest value in the early hours of the fifth day. This finding correlates with a peaking of creatinine, hydrocortisone, and 17-ketosteroid values at a time when he was most active in his attempts to master the effects of sleeplessness. The response of S 1 to corticotropin shows that, as with the plasma corticoids, increased urinary output of a-ketols could be measured. It has been pointed ouL by Bongiovaiuii, 7 however, that the main urinary corticoid, the glucuroniclc of tetrahydrocortisone, is not measured by the Kingsley and Getchell method, so that fluctuation in this corticoid would not have been measured.
Urinary Hydrocortisone Derivatives
The conjugated Porter-Silber chromatogens, charted at 6-and 24-hr, intervals, are shown in Fig. 3 . Three of the subjects showed an initial decline from their admission levels with a secondary rise during sleeplessness. S 3 and S 4 then showed a secondary decline during the later hours of sleeplessness. Both S 1 and S 2 finished with 24-hr, outputs noticeably higher at the end of sleeplessness than on admission. These rises seemed to parallel their over-all activity levels and their motivation or ability to endure sleeplessness. S 2 and S 3 showed a peak 6-hr, output in the 96-hr, sample which coincided with a period of intense activity. S 1 had a marked response to corticotropin. Comparison of Fig. 2   FIG. 2 . Urinary a-ketol steroids plotted at 6-and 24-hr, intervals.
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and 3 shows that the a-ketols varied independently of the Porter-Silber chromatogens. In general, these results are consonant with those reported by Bliss 0 and show no significant alterations of hydrocortisone output.
Urinary 11-Ketosteroids
The 17-ketosteroids, charted at 6-and 24-hr, intervals, are shown in Fig. 4 . In general, the curves for the 17-ketosteroids are quite similar to those of the conjugated hydrocortisone levels. However, the 17-ketosteroid response of S 1 to corticotropin was minimal.
Stress Responsive Indole Substance (SRIS)
There was no SRIS output during the control period for S 1 and S 4 (Fig. 5) . It is hard to account for the marked output during the first 18 hr. for both subjects. Sleep deprivation could hardly have been a factor at that time, although the subjects could have been anxious
as a result of starting the experience. Because of a freezer power failure the urine samples for S 3 and S 4 were lost and those results are not available for comparison with those of S 1 and S 4. Without this comparison it is hard to evaluate what seems to be a bimodal curve for S 1 and S 4. Also of note is the total lack of response of S 1 to 80 U. of corticotropin. If such is not due to technical errors, it represents the first time that a subject has not responded with a massive increase in SRIS output. 
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Psychophysiological Results
There were no significant changes in heart rate, ringer pulse volume, and galvanic skin resistance (Table 2) . Also there were no significant changes in respiration rate, systolic and diastolic blood pressure, or body temperature. The few studies with which these results can be compared are not consistent. 2 report a definite drop in body temperature whereas Koranyi 17 reports an increased body temperature accompanied by increased pulse rate and increased diastolic but decreased systolic pressure.
EEG Results
All subjects rapidly went into a deep level of postdeprivation sleep. Although they showed a rhythm similar to that in the predeprivation sleep, the amount of deep sleep was more than doubled with a corresponding decrease in the lighter phases of sleep. Because eye electrodes were not used, the character and changes of REM sleep cannot be commented upon.
Discussion
Both the subjects and observers were agreed that sleep deprivation of 5 days' duration was a stressful experience. However, our biochemical and physiological measurements indicated no marked shifts indicative of severe stress. Although sleep deprivation results in transient egodisruptive phenomena, for several reasons we do not agree with previous investigators"' s -30 that sleep deprivation per se can produce psychopathological reactions which can extend well past the period of sleep deprivation.
We observed no significant alterations in adrenocortical activity, which is in agreement with previous investigators.
c> 2a The increases which we ob- All measurements were made from 9 to 11 A.M. except for those under IM.II, wliich between 7 and 9 P.M. of the fifth day.
ivere taken PSYCHOSOMATIC MEDICINE served were transient and related to peaks of physical activity. Thus it can he concluded that sleep deprivation is not a stressor as defined by Selye.
With the exception of individuals suffering from Bell's mania, the medical literature does not contain any case reports of humans who died as a consequence of sleeplessness. There are reports of 6 young males Si us~-Ha who voluntarily subjected themselves to sleep deprivation for longer than 120 hr. (up to 264 hr.) for such reasons as: radio marathon (3), research (2), and bolstering of one's ego (1) . Most of these individuals had abnormal psychiatric or neurological histories. Thus, the reports that 3 of them developed severe psychopathology subsequent to sleep deprivation must be treated with skepticism. Two of these three took Dexedrine* during their prolonged sleeplessness. The youth with the longest period of sleeplessness, 264 hr., developed transient soft neurological signs as well as the usual perceptual and cognitive disturbances. He did not develop the progressive deterioration with grossly impaired reality contact which has characterized some of the other marathon performers who took Dexedrine and other stimulants to help ward off drowsiness. Ross*-reports that this youth was psychiatrically much healthier at the end of his vigil than were the others reported.
Those who view sleep deprivation as an agent which can release severe psychopathology usually quote the work of Koranyi and Lehmann, 17 who deprived 6 chronic schizophrenic patients of sleep for 100 hr. and reported the reappearance of acute symptoms which had disappeared during hospitalization. It is important to point out that all 6 patients returned to their pretest conditions after sleep and without further untoward sequelae.
*Smith Kline & French Laboratories, Philadelphia, Pa.
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In contrast to the literature on humans there are several reports that sleep deprivation can produce death and neuropathological damage in animals.
4 ' -5 < 2 " However, it requires intense stimulation and enforced activity to produce sleeplessness in animals. This adds another parameter which perhaps makes such conditions more analogous to Bell's mania than to experimental sleep deprivation in man.
The group dynamics which we observed in this contrived stress study were similar in a number of ways to the group dynamics reported in military personnel subjected to the dangers and rigors of duty in remote areas. 18 The group structure formed rapidly and the subjects quickly evaluated and made allowances for each others' weaknesses. They operated on the assumption that only they could really understand what they were experiencing. They used a group humor to reduce their anxieties and focused on a technician as the scapegoat for all their complaints, real and fantasied. Their anger with this technician was as hard for other observers to understand as some of the jokes which they found most hilarious. The open-ended group discussion at the one hundred and fourth hour was the climax of the experience for them. At the conclusion of this discussion even their perception of the ward setting had changed.
Our subjects were fully aware of the nature and the time limit of the experiment. They made a large calendar and chalked off each hour. Thus, it is possible that having the deprivation well defined made it less threatening. It could be postulated that if such subjects were not told the nature of the experiment or when deprivation would cease, their emotional reactions would be more acute and their ego functioning more threatened.
It is our impression that the group interaction influenced the peak outputs of corticoids and also our physiological measurements. We did not control the activity level nor provide means to measure variations in activity. Only after completion of the study did we learn that our subjects increased their activity levels during the early morning hours in order to cope with drowsiness. We suspect that a group made up of more docile members would employ different coping mechanisms and would probably have somewhat different physiological measurements. For instance, we would then expect such variables as body temperature to decline, as reported by Kleitman 15 and Murray et al.,-* who kept their subjects awake by "gentle methods."
Thus, we learned that in stress studies it is not only important to give the matter of subject selection careful attention but the matter of emergent group phenomena must also be considered in research design.
Summary and Conclusions 1. Psychological, physiological, and biochemical studies were conducted on 4 healthy young adult males while they underwent 120 hr. of sleep deprivation.
2. Sleep deprivation produced a depressive mood shift and transient ego disruptive symptoms, as reported in previous studies. However, in spite of increasing fatigue the subjects were able to mobilize themselves to perform tasks, and perceptual acuity, thought processing, and general intellectual efficiency remained intact.
3. The subjects quickly formed a group and manifested many of the dynamics described for groups attempting to adapt to stressful environments. Of particular importance was the use of frenetic group activity to cope with the periods of greatest drowsiness. We suspect that this group interaction influenced our physiological and biochemical measurements, thus accounting for some differences with previous studies.
4. Corticoid and psychophysiological measurements did not reveal an adrenosympathetic activation. Both subjects and observers concluded that although sleep deprivation is stressful it does not operate through Selye's model.
5. The question of the psychotogenic potency of sleep deprivation is reviewed. We do not agree with recent claims that sleep deprivation per se can produce psychopathological reactions which extend well beyond the period of prolonged wakefulness.
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